Echocardiography was used to compare the left ventricular function of 43 female patients with stable systemic lupus erythematosus with 93 healthy females in 3 age groups. Left ventricular systolic function was evaluated by the left ventricular ejection fraction and left ventricular diastolic function was evaluated by the diastolic descent rate of the anterior mitral leaflet (DDR), the ratio of mean systolic velocity to mean diastolic velocity in the left ventricular posterior wall (D/S ratio) and the ratio of peak mitral inflow velocity during the atrial filling period to that in the early filling period (A/E ratio). The left ventricular ejection fraction was not significantly different between patients and normal subjects. However, left ventricular diastolic function evaluated by these indexes in patients was different from normal subjects. These data suggest that left ventricular diastolic function is lower in patients with stable systemic lupus erythematosus than in normal subjects. It appears to deteriorate progressively with age. However, left ventricular systolic function remains normal.
RESULTS

Clinical findings
The duration of disease and the duration of steroid therapy were positively correlated with age (Table I) . The values of ESR and CH50 are given in Table I. Table II shows the clinical characteristics and echocardiographic values of the patients and normal subjects. The body surface area did not differ between patients and normal subjects. Diastolic pressure was higher in patients than in normal subjects in the 4th decade of life. In other age groups, there was no significant difference in blood pressure between patients and normal subjects.
Cardiac function Left ventricular systolic function was evaluated by the left ventricular ejection fraction (LVEF).13) There were no significant differences in the 
Table III. DDR, D/S Ratio and A/E Ratio
DDR=the diastolic descent rate of the anterior mitral leaflet; D/S ratio=the ratio of the mean systolic velocity to the mean diastolic velocity of the left ventricular posterior wall; A/E ratio= the ratio of the peak mitral inflow velocity of atrial filling period to that of the early filling period. left atrial dimension (LAD), left ventricular end-diastolic dimension (LVDd) and LVEF between patients and normal subjects in each age group. The left ventricular diastolic function was evaluated by the diastolic descent rate of the anterior mitral leaflet (DDR),14) the ratio of mean systolic velocity to mean diastolic velocity in left ventricular posterior wall (D/S ratio)15) (Fig. 1) , and the ratio of peak mitral inflow velocity during the atrial filling period to that in the early filling period (A/E ratio).16) The DDR was significantly lower in patients than in normal subjects in each age group and declined with age ( Fig. 2, Table III) . The D/S ratio was significantly higher in patients than in normal subjects and increased with age (Fig. 3 , Table III ).
The A/E ratio was also higher in patients than in normal subjects, although it was not significantly different in the 2 groups in the 4th decade of life (Fig. 4, Table III) .
The diastolic dysfunction in the patients in the 4th decade of life may 
DISCUSSION
The prognosis of the patients with SLE has improved since the introduction of corticosteroid therapy.
Therefore, in SLE as well as normal subjects, cardiovascular function has become an important factor for the prognosis. Several reports of cardiac function in SLE have been published. Strauer et al6) reported that cardiac function evaluated by cardiac catheterization was impaired during the active stage of SLE. We also presented echocardiographic and phonocardiographic evidence that cardiac function deteriorated during the active stage, and improved after corticosteroid therapy.8) Murai et al9) further reported that left ventricular systolic and diastolic functions during the inactive stage were not significantly different from those in normal subjects. However, cardiac function in stable SLE has not yet been reported for a range of age groups.
This study used echocardiography to evaluate left ventricular systolic and diastolic functions in different age groups of stable SLE patients.
The left ventricular systolic function was not significantly different from normal subjects in each age group. This confirms our previous report8) and the report of Murai et al.9) On the other hand, left ventricular diastolic function in patients with SLE was apparently different from that in normal subjects.
Many reports document the clinical utility of the indices of left ventricular diastolic function used in this study.14)-21) However, since the DDR can be affected by mitral valve abnormalities, it does not always accurately reflect left ventricular diastolic function. Doherty et al5) reported the incidence of Libman-Sacks endocarditis in the mitral valve was 26% in autopsies of patients with SLE. Since mitral valve prolapse was present in 7% and mitral valve thickening in 7% in the patients of this study, the decrease of DDR might be partially caused by such mitral valve abnormalities.
The ratio of peak late mitral inflow velocity to peak early mitral inflow velocity (A/E ratio) also increases with age and in various diseases.18),19) Fujii et al20) pointed out that left ventricular diastolic wall motion and the diastolic velocity of the left ventricular posterior wall by M-mode echocardiography were indices of left ventricular diastolic function. However, the diastolic velocity of the posterior wall depends on the direction of the echo beam. Therefore, to exclude the influence of the direction of the echo beam, we previously adopted the D/S ratio (ratio of mean systolic velocity to mean diastolic velocity in the left ventricular posterior wall) as an indicator of left ventricular diastolic function. When left ventricular diastolic function is reduced, the mean diastolic velocity of the left ventricular posterior wall decreases, resulting in an increase in the D/S ratio. We reported that the D/S ratio increased in hypertrophic obstructive cardiomyopathy, hypertensive heart disease and angina pectoris and that the D/S ratio showed a positive correlation with the isometric relaxation time.15),21) Since all of these indices showed abnormal findings, the results indicate a reduced diastolic function in stable SLE patients across the age groups.
Diastolic dysfunction may be induced by hypertension22) and corticosteroids,23) as well as the cardiac effect of SLE itself. However, young patients with both normal blood pressure and a short duration of steroid therapy showed diastolic dysfunction. Therefore, this study suggests that cardiac abnormalities due to SLE are responsible for the reduction of left ventricular 
